Objectives: to develop a questionnaire to measure factors associated with physical activity (PA) Resultados: a medida de atitude continha um único fator (atitude: α=0,76; CCI=0,89); a de autoeficácia dois fatores: recursos para prática de AF (α=0,76; CCI=0,75), apoio social e motivos para prática de AF (α=0,75; CCI=0,67); a de apoio social dois fatores: apoio dos amigos (α=0,90; CCI=0,89) e dos pais (α=0,81; CCI=0,91); a medida de ambiente três fatores: acesso e atratividade dos locais para prática de AF (α=0,69; CCI=0,82), segurança para a prática de AF (α=0,70; CCI=0,73; CCI=0,67 
Introduction
The identification of factors that may influence the participation of adolescents in physical activity, especially those that can be modified, has been a subject of interest to various researchers 1, 2 and is considered a research priority in the field of epidemiology of physical activity. 1 Interest in the subject has arisen from the fact that possible changes in levels of physical activity are not established directly. There is a need to alter one or more factors that impact physical activity for changes to occur. 1 The identification of these factors should guide the planning and development of intervention programs to increase the level of physical activity and to establish which factors should be the target of intervention and to select the best methodological intervention strategies. 1, 3, 4 It is well-documented in the literature that the participation of adolescents in physical activity is influenced by socio-demographic, biological, psychological, social and environmental factors. 3, 4 Ecological models are considered the most appropriate for studying factors associated with physical activity, 5 as they presuppose a reciprocal interrelation between variables of multiple levels of analysis, such as the individual (attitude, self-efficacy) and the environmental (such as social support for physical activity and the characteristics of this environment). 5 Studying factors associated with physical activity using an ecological approach requires that a great conceptual and, above all, methodological barrier be overcome. Models that apply this approach to physical activity among adults are few and far between 5 and practically non-existent for adolescents. 6 Therefore, the variables, their possible inter-relations and the mechanisms by which they act on physical activity have still not been firmly established for this group. Different models of analysis have already been identified in studies of adolescents. 2, 7 Various tools are available that measure factors associated with physical activity in adolescents. [8] [9] [10] [11] Most of these tools assess specific factors, such as attitude, self-efficacy, obstacles to the practice of physical activity, social support and have been tested among North American adolescents or among adolescents from a handful of European countries. 8, 9 These are lengthy questionnaires and few of them simultaneously measure individual and environmental factors. 12, 13 Those which do were designed to meet specific research objectives 7, 12 and are not applicable to other studies.
The absence of validated Brazilian tools for evaluating factors associated with physical activity in adolescents led to the design of a questionnaire to measure the attitude, self-efficacy, social support and perceived environmental characteristics related to the physical activity. These factors have been shown to be associated with physical activity in adolescents 3, 4 and are conducive to ecological modeling. 5 The present study was carried out with the aim of developing a questionnaire to measure factors associated with physical activity and to assess their psychometric properties in adolescents in the Northeast of Brazil.
Methods
The tool was designed in five stages: a) selection of variables; b) selection of items or questions; c) evaluation by specialists; d) a pilot study; and e) evaluation of the psychometric properties of the tool.
Systematic revisions 3, 4 helped to identify and define factors associated with physical activity in the individual (attitude and self-efficacy) and the environment (social support for physical activity and perceived environmental characteristics) included in the questionnaire. These also helped to identify the questionnaires and scales used to measure factors associated with physical activity in adolescents.
The items containing the questions were extracted and adapted from other questionnaires or scales developed and tested for adolescents, 2,8-10,12,14-17 which were selected by way of a process of translation and back-translation.
The first version of the questionnaire was sent to six researchers in the fields of physical education, psychology and statistics with broad experience in the design and validation of such tools, for them to assess the relevance of the items, the language and the measurement scales adopted. They were also asked to suggest the addition of other items that they deemed relevant.
Subsequently, a pilot study was carried out among school children who did not participate in the main study (n=79, 58% female, 14-19 years of age, attending high school, in one private and one public school). Six or eight adolescents were randomly allocated to the groups, separated by gender, with a view to investigating the following aspects of the questionnaire: language, relevance of the items, clarity and objectivity of the questions. The groups were coordinated by a trained intern following a previously established routine.
In the final stage, a cross-sectional study was carried out with adolescents aged between 14 and 19 years, from public and private schools, in the municipality of João Pessoa, in the Brazilian State of Paraíba, to evaluate the psychometric properties of the questionnaire (reliability: internal consistency and rest-retest reproducibility; factorial validity). The sample was selected in two stages: the random selection of schools (four public and two private schools); the random selection of classes (18 classes, one for each grade).
The minimum sample size was determined using an intraclass correlation coefficient greater or equal to 0.20 (reproducibility) and factor loading greater or equal to 0.40 (factorial validity), Type I error of 5%, Type II error of 20% and an additional 30% to compensate for drop-outs and refusals. This resulted in a sample of 195 subjects for the analysis of reproducibility and 260 subjects for factor analysis of questionnaire.
Data collection was carried out by a trained team (April/May-2009) of students from the Physical Education department, supervised by the researcher in charge (JCFJR). The interns received a manual containing the study protocol and conducted a pilot study, under the same conditions as the main study, as a way of standardizing data collection.
The adolescents themselves responded to the questionnaire, in their classrooms, during class time, as previously instructed by an intern. Two other interns circulated to help and clear up any doubts the adolescents may have had.
The adolescents who did not participate, either because their parents or guardians did not permit them, or because they were not in school on the day of the data collection, were considered to be losses.
To characterize the study sample, the adolescents responded to questions on demographic (sex and age) and socioeconomic aspects (schooling of mother and father [primary school incomplete, primary school completed, high school incomplete, high school completed, higher education incomplete, higher education completed], economic class, possession of material goods, number of paid servants in the household and schooling of head of household. The individuals were grouped into the following classes: A1 [highest], A2, B1, B2, C1, C2, D and E [worst]), in accordance with the categories of the Associação Brasileira das Empresas de Pesquisa (ABEP). 18 The section dealing with attitude to physical activity contained five items: two to measure affective or emotional aspects and three to measure the instrumental aspects of attitude. A four-point semantic differential scale was used, with the following binary pairs of adjectives: safe-unsafe, fun-boring, important-trivial, healthy-harmful, goodbad. 19 Self-efficacy was measured using 12 items 8,10,17 with a Likert of four points, varying from 1 "I strongly disagree" to 4 "I strongly agree". The items were written in such a way as to incorporate the obstacles to the practice of physical activity frequently reported by the adolescents. 20 The social support scale had 12 items, covering different kinds of social support for physical activity -instrumental or direct, psychological, instructional -which the adolescents could receive from parents or friends. 12, 14 Based on a typical or normal week, the adolescents reported the frequency (never, rarely, often, always) with which parents and friends encouraged, engaged in, helped them, commented on, talked about or joined them in engaging in physical activity and transported them or provided transport to the locations where they engaged in physical activity.
The environment scale contained items measuring the following aspects of the neighborhood: a) security; b) infra-structure; c) access and appeal of the location for engaging in physical activity. 2, 9, 12, 15, 16 In responding to these questions the adolescents were told to consider a distance of up to ten minutes' walk from their homes. 15 A fourpoint Likert scale was also used (1 "I strongly disagree" to 4 "I strongly agree").
The validity of the construct was analyzed using exploratory factor analysis to establish the number of factors that should be extracted. For this, the criterion suggested by Kaiser was used: 21 factors were retained if their self-values were equal to or greater than one. Then, orthogonal varimax rotation was performed 21 Items with a factor loading equal to or greater than 0.4 were considered relevant.
The adequacy of the variable items for factor analysis was assessed using the Kaiser Meyer-Olkin (KMO) index, Bartlett's Sphericity Test (BST) and the measure of sampling adequacy (MSA). KMO and MSA values were considered satisfactory if they were ≥0.60 and BST with a level of statistical significance of p<0.05. 21 Reliability was examined using analytical procedures to determine test-retest reproducibility and internal consistency. The consistency of the scales or sub-scales was established using Cronbach's alpha (α). The α value was also estimated with each item excluded. The data used were those from the first application of the questionnaire.
Reproducibility was estimated using the repeated measurements method (test-retest), with an interval of a week between the two tests. When the question-naire was first applied, the adolescents received an envelope containing two copies of the questionnaire, both with the same bar-code. The adolescent took out one of the copies, sealed the envelope and returned it to the intern responsible for the questionnaire. When applied the second time, the adolescent received the envelope with his or her name on it, took off the label and filled in the copy of the questionnaire, following the same instructions as the first time, provided by the same intern. The scores for each item, sub-scale and total scale were compared for the two applications of the questionnaire using the intra-class correlation coefficient (ICC). Overall scores and scores on each section were calculated, considering only those who responded to all the items for the respective factors. The sum of the scores attributed to each response to the items (numbered 1 to 4) was calculated, inverting the scale in the case of responses to items where the higher number indicated an aspect less favorable to physical activity.
The data were entered in duplicate into the EpiData 3.1, with automatic checking for consistency and breadth of values. The "validate double entry" was used to identify typing errors, which were subsequently corrected by consulting the original questionnaires.
Statistical analysis was carried out using the Stata 10.1 program. Prior to analysis, a "map" of "impossible" or "improbable" combinations of results was drawn up using the same program and the data were reviewed according to these parameters. A level of significance of 5% was adopted for two-tailed tests.
The study was approved by the Ethics Committee for Research involving Human Beings of the Federal University of Paraíba, as part of a more broad ranging research project "Levels of physical activity and associated factors in school-age adolescents in the city of João Pessoa, PB: an ecological approach". All adolescents aged under 18 received permission from their parents or guardians to take part in the study.
Results
Initially, 336 adolescents were selected. Of these, 14 did not agree to participate in the study and two were not given permission by their parents or guardians. The losses (n=43: absent from school when the second questionnaire was applied) and excluded (n=29: aged <14 or >9 years) totaled 72 adolescents. The final sample comprised 248 adolescents aged between 14 and 19 years. There were no statistically significant differences for the variables analyzed between those who responded twice to the questionnaire and those who only responded the first time (p>0.05). Most of the adolescents studied were female (55.6%), studied in State public schools (68.1%) and were members of the middle (Class C: 44.0%) or low-income (Classes D/E: 9.1%) classes, as shown in Table 1 .
Bartlett's sphericity test, for all the questionnaire variables (attitude, self-efficacy, social support and perceived environment), rejected the null hypothesis that the correlation matrix for the data was one of identity (p<0.001). The results for the KMO and MSA tests were all higher than 0.60, indicating that the correlation matrix was highly appropriate for exploratory factor analysis. Table 2 presents the results of the exploratory factor analysis of the questionnaire. The results of the factor analysis showed that the attitude measurement was a single factor, with five items, all with a factor loading greater than 0.60. The proportion of total explained variance was 51.6%.
In the case of self-efficacy with regard to physical activity, two factors were extracted: support and reasons for engaging in physical activity (six items) and resources for engaging in physical activity (four items). The proportion of explained variation for each factor was 37.7% and 13.5%, respectively. Two items were excluded for having a low factor loading: lack of time (0.34) and adverse climate (0.30). Most of the items had a factor loading ≥0.60.
In the case of social support two factors were identified: the support of friends with regard to physical activity, explaining 41.5% of the total variance, and the support of parents, explaining 19.2% of the total variance, each with six items. The factor loadings were almost all greater than 0.70.
For the perceived environment three factors were identified: access and the appeal of the locations for physical activity (seven items), safety when engaging in physical activity (four items), structure and general state of maintenance of neighborhood (four items). The proportion of variance explained by each factor was 19.4%, 14.1% and 10.2%, respectively. One item was excluded from scale for having a low factor loading (<0.30, my neighborhood is pleasant). Table 3 shows the results of the reliability analysis (internal consistency and test-retest reproducibility) for the variables covered by the questionnaire. The internal consistency of the scales contained in the questionnaire was acceptable (α<0.70), with Cronbach's alpha varying from 0.75 (attitude) to 0.87 (social support). The levels of reproducibility for the overall score and factors or sections were equal to or greater than 0.70 for all the variables, with the exception of perceived environment, in the score for safety when engaging in physical activity (ICC=0.67) and self-efficacy, in the score relating to resources relating to physical activity (ICC=0.67). 
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Discussion
The results of this study show that the scales (attitude of adolescents regarding engaging in physical activity, self-efficacy and social support of parents and friends regarding physical activity and perceived environment) to measure the factors associated with physical activity under study were factorially valid, of satisfactory internal consistence and highly reproducible. This study revealed a number of positive aspects that deserve mention. The study was based on a random sample of adolescents in public and private high schools, with a broad range of ages (14-19 years) and with different socio-economic characteristics, which means that the findings can more easily be generalized. The internal validity was strengthened by the use of various operational and statistical procedures, which effectively demonstrated the validity and reliability of questionnaire. Another strong point was the sample size. In terms of reproducibility, the sample used (n=248) had a power of 99%. For exploratory factor analysis, it is recommended that there be a ratio of 1:5 between the variables and number of subjects. 21 Forty-one variables were analyzed, which requires a sample of at least 205 subjects, which is a figure lower than the 248 participants used here.
Attitude is one of the main categories in the Theory of Planned Behavior. 22 Although no consensus exists regarding this concept, in the field of physical activity, attitude has been defined and operationalized, basically speaking in two ways: a) belief regarding the results of engaging in physical activity and an evaluation of the possible results; 17 b) a positive or negative evaluation of physical activity. 19 Recent evidence suggests that a measurement of attitude that takes into consideration both instrumental and emotional aspects, considering a positive or negative evaluation provides satisfactory overall evaluation of the attitude of adolescents regarding physical activity. 19 The attitude scale assessed in the present study comprised five items, three relating to emotional aspects and the other two to the instrumental aspects of attitude. However, exploratory factor analysis revealed the presence of a single factor, and the proportion of explained variance was 51.6%. According to the criteria proposed by Hill & Hill, 21 the internal consistency was reasonable (α=0.77). These results were weaker than those reported by Lee et al. 7 and similar to those of the study conducted by Cardon et al. 23 The reproducibility was high for the attitude score (ICC=0.89), as mentioned above. 7 Self-efficacy is one of the main constructs of socio-cognitive theory. 24 In studies of physical activity, this has been defined as the perceived confidence of the subject regarding engaging in physical activity despite the presence of barriers. 8 The self-efficacy scale for engaging in physical activity initially had 12 items. Based on the results of the factor analysis, two items were excluded: engaging in physical activity under adverse climatic conditions and lack of time, as these had a factor loading <0.40. The low contribution of these items can be explained by the fact that the climate is not such an important factor when engaging in physical activity in the Northeast of Brazil, and lack of time may be more an excuse than an obstacle to engaging in physical activity, and is more commonly found among adults than among adolescents.
The factor analysis identified the presence of two factors for the self-efficacy scale: factor 1 -resources for physical activity; factor 2 -social support and reasons for engaging in physical activity. The results of the study of self-efficacy regarding physical activity point in different directions. Some studies show that there is a single factor 8, 13, 14 while others identify two 25 or three. 10 Differences relating to the number of items on each scale and the aspects measured may explain many of these discrepancies. As this measure expresses the perception of subjects regarding their capacity to overcome obstacles to engaging in physical activity, differences between the obstacles reported by adolescents 20, 26 may also contribute to these results. Another factor to be considered concerns the procedures used for statistical analysis: exploratory factor analysis rather than confirmatory factor analysis, since they usually produce different results. 8, 10, 25 The self-efficacy scale had reasonable good results for internal consistency (factor 1: α=0.76; factor 2: α=0.75, scale overall: α=0.81). These results are similar to those of some studies 8, 13, 14 and higher than those found by Saunders et al. 10 Some studies report results slightly higher than those of the present study. 11, 12, 15, 27 In the case of reproducibility, all the items presented an ICC higher than 0.50. The reproducibility coefficients for the self-efficacy scores were higher than 0.70, with the exception of factor 2 (ICC=0.67). The results of the present study were similar 7, 11 or higher than those reported in other studies. 13, 15 Support or social support is an important element of socio-cognitive theory. 24 It is characterized by the provision of support by different social groups to lead the subject to adopt a certain behavior pattern. 24 In the case of physical activity, it has been defined as any kind of behavior or action that helps an individual to begin or to continue engaging in some kind of physical activity. 14 There are different kinds of social supportinstrumental / direct, emotional / psychological, instructional / informative -and it can be provided by different social groups, such as parents, friends and teachers. 14 Most studies have analyzed the social support provided by parents and friends, 3, 4 since these are the groups that adolescents spend more time with and have stronger social relations with.
In the present study, the social support scale had 12 items, distributed between two factors. While factor 1 grouped together all the items relating to social support from friends, factor 2 those relating to social support from parents, each containing six items. The factor loading was high for all the items (>0.60).
The internal consistency of the factors or subscales was high (factor 1=0.90 and factor =0.81), and classifies as good (α of 0.80 to 0.90) according to the criteria recommended by Hill & Hill. 21 These results are better than those of other studies that have examined the same scale in adolescents, 2, 12, 13, 27 with values between 0.60 13 and 0.84 27 for support from friends, and 0.72 12 to 0.78 2 for support from parents.
The levels of reproducibility for the measures of social support were high. The ICC attained values close to (friends: ICC=0.89) or higher than 0.90 (parents: ICC=0.91). These findings were higher than those reported in other studies. 2, [12] [13] [14] In the literature consulted it can be seen that there is no consensus as to how to measure the perceived environment regarding physical activity, especially in the case of adolescents. Measures of the environment, based on perception, involve an evaluation of how people perceive the characteristics of their local neighborhood. Normally, this is operationalized by asking questions about access to and availability of facilities relating to physical activity, road safety and personal security, and infra-structure. 9, 12 The environment scale examined in this investigation initially comprised 15 items. One item was excluded because it exhibited a factor loading of less than 0.40 (<0.30; my neighborhood is pleasant). The 14 remaining items range across three factors: factor 1 -access to and appeal of the localities where physical activity can be engaged in; factor 2 -the structure and maintenance of the neighborhood; factor 3 -safety when engaging in physical activity.
One subscale of the environment measure showed an internal consistency of less than 0.70 (general structure and maintenance of neighborhood, α=0.69). For the other subscales α was equal to (safety when engaging in physical activity, α=0.70) or greater than 0.70 (access to and appeal of locations for engaging in physical activity, α=0.73). There is no consensus as to the minimum acceptable value for internal consistency for a questionnaire or a scale. Although values of α ≥0.70 are widely recommended and used, 8, 9, 13 values >0.60 28 have also been recommended.
Low levels of internal consistency for the perceived environment scales, especially the shorter scales, have been reported in some studies of adolescents. 12, 15 Such results may be explained, primarily, by the complexity and subjectivity involved in measuring the environment in so far as it relates to physical activity. Second, operationalization of the measure of the perceived environment regarding physical activity requires various items. For example, the Neighborhood Enviromental Walkability Scale for Youth (NEWS-Y) has 68 items, divided into nine sections. 9 In studies with adolescents, the internal consistence of the NEWS-Y scale varied from 0.72 to 0.93. 9 The fact should also be considered that a reduction in the number of items on the environment scale may affect the internal consistency. In studies of physical activity and the environment among adolescents most scales contain few items. 12, 13 Apart from this, the items in these scales measure different characteristics of the environment, which may not be related to one another, resulting in low levels of internal consistency. 12 It should be noted that various factors may influence the results for Cronbach's alpha, including, mainly the number of items, the variance of the test results and the distribution of scores. 28 Of these, it is believed that the variation in the results and the distribution of scores have contributed to the low levels of internal consistency for the environment scale. The cluster effect produced by the procedure of selecting the sample by conglomerates may also have contributed to these results.
The hypothesis that adolescents have difficulty evaluating with any degree of precision the attributes of the environment can also not be ruled out. This could be because they do not know their local neighborhood well and/or because the scale used (a four-point Likert) may not be adequate for this agegroup. 11 The reproducibility of the scores for the perceived environment was high (ICC>0.70), except for safety when engaging in physical activity, whose ICC was 0.67, although this is a figure that may be considered acceptable. Few studies have investigated the reproducibility of the perceived environment measure in adolescents. Hume et al. 15 observed ICCs of 0.84, 0.72 and 0.88 respectively, for the scores for access to destinations, appearance and safety. These results are slightly higher than those of the present study, although similar results have been reported in other studies. 2, 7 In other studies, the reproducibility of the two environment scales showed an ICC of equal to or less than 0.60. 12, 13 This study has a number of limitations. The questionnaire was developed to measure multiple factors associated with physical activity in adolescents. Some more specific aspects of the constructs evaluated in this study (such as self-efficacy, perceived environment) may not have been covered in the items selected for inclusion in the questionnaire. Thus, studies that aim to provide more detailed analysis of some of the constructs in question may need more detailed instruments. Another possible limitation was the small number of schools selected for the study, which may, to some extent, reduce the individual variability of the results and, thus, lead to underestimation of the internal consistency of some scales, particularly in those categories that are prove to the greatest variation (such as, perceived environment regarding physical activity).
As there are no standard instruments for measuring factors associated with physical activity using an ecological approach, an instrument has been developed that enables simultaneous measurement of different factors associated with physical activity (attitude, self-efficacy, social support of parents and friends and perceived environment). The scales that make up the questionnaire analyzed in this study exhibit factorial validity, satisfactory internal consistency and a high level of test-retest reproducibility and is thus recommended for studies of adolescents. There is a need, however, for further studies to refine the scales analyzed here, especially those relating to the relationship between the environment and physical activity.
